ABSTRACT SN 1984A shows unusually large expansion velocities in lines from freshly synthesized material, relative to typical Type Ia Supernovae (SNe Ia). SN 1984A is an example of a group of SNe Ia which have very large blue-shifts of the P-Cygni features, but otherwise normal spectra. We have modeled several early spectra of SN 1984A with the multi-purpose NLTE model atmosphere and spectrum synthesis code, PHOENIX. We have used as input two delayed detonation models:
Introduction
The current understanding of the progenitor system for SNe Ia features a subChandrasekhar mass C+O white dwarf accreting mass from a companion star until reaching the Chandrasekhar mass, or by merging with another C+O white dwarf and then κ γ = 0.06 Y e cm 2 g −1 (Colgate et al. 1980) . In the models presented here we solve the NLTE 
CS15DD3
The model CS15DD3 was prepared from the hydrodynamical calculation of Iwamoto et al. (1999) by homologous expansion of the hydro model and by assuming a rise time of 20 days after explosion to maximum light (e.g., Reiss et al. 2000; Aldering et al. 2000) . A few layers near ∼ 6000 km s −1 having non-monotonic velocities have been re-mapped, while
we have included the corresponding density spike from the hydrodynamic interactions.
The models, which extend to velocities > 100, 000 km s −1 , have been truncated at 40,000 km s −1 for the pre-maximum spectra (13, 15, and 17 days after explosion) and for the post-maximum spectrum (28 days after explosion) to save model points to resolve parts of the atmosphere which are relevant to spectral formation. In tests, we have found that the excluded portions of the atmosphere do not affect the spectra. At each epoch, we have fit the luminosity to match the shape and color of the observations, while solving for the energy balance and converged NLTE rate equations.
DD21c
The model DD21c (Höflich et al. 1998 ) has also been homologously expanded to the epoch of the observations with the same 20 day rise time. The hydrodynamical models have been extended from the largest velocity of ∼ 25, 000 km s −1 to 30,000 km s −1 using a steep power law and the same composition as the last model layer. Because of the steepness of the power law the extra matter did not affect the spectra in tests. The extension was necessary to provide a better outer structure for the atmosphere to increase numerical stability. We have used the luminosities provided in Höflich et al. (1998) for DD21c without modification or fitting, thus directly including the effects of time-dependence in the SN atmosphere.
Results
We have plotted the synthetic spectra from DD21c for days 13, 15, 17, and 28 after explosion against the observations from -7, -5, -3, and +8 days relative to maximum light respectively in Figure 1 . We use the -7 day spectrum from Wegner & McMahan (1987) .
The epoch of maximum light and remaining spectra are from Barbon et al. (1989) . The spectra fit remarkably well. The excellent agreement of the synthetic spectral color to the observations shows both that the calculated bolometric luminosities in Höflich et al. (1998) are accurate, and that PHOENIX does an excellent job of reproducing time-dependent calculations using the externally calculated bolometric luminosities. The Si II feature near 6000Å, the defining characteristic of SNe Ia, fits very well in both velocity (wavelength) range and shape. The general fit of the 28 day synthetic spectrum over 4500-5600Å is quite good, especially since the model is making the transition between optically thick and optically thin and therefore is more difficult to model. The S II feature at 5100-5400Å is shifted a little to the red in the pre-maximum spectra, indicating that the sulfur in the 
